The paper presents a case study that explores the possibilities of measuring own-account OC (organisational capital) and its impact on hospital performance in Hungary. The authors' dataset consists of the 2010-2013 time series of 58 general hospitals owned by the government. Investment in own-account OC is measured both in a narrow sense and in a broad sense, depending on the range of employees contributing to OC. According to the estimates, the average stocks of OC in the examined period varied between 2.5% and 4.3% of the wages of all employees, provided that only managers and other executives were engaged in creating OC (narrow approach), and between 11.3% and 12.3% when employees in several non-managerial positions were also considered as contributors to OC (broad approach). The analysis provides some evidence that in the latter case, OC stocks have a slight positive effect on clinical performance measured by the cost weighted number of activities. In the narrow approach, a positive correlation could be detected if higher values were attached to the DRGs (diagnosisrelated groups) of complicated interventions and of treatment of serious diseases.
The paper presents a case study that explores the possibilities of measuring own-account OC (organisational capital) and its impact on hospital performance in Hungary. The authors' dataset consists of the 2010-2013 time series of 58 general hospitals owned by the government. Investment in own-account OC is measured both in a narrow sense and in a broad sense, depending on the range of employees contributing to OC. According to the estimates, the average stocks of OC in the examined period varied between 2.5% and 4.3% of the wages of all employees, provided that only managers and other executives were engaged in creating OC (narrow approach), and between 11.3% and 12.3% when employees in several non-managerial positions were also considered as contributors to OC (broad approach). The analysis provides some evidence that in the latter case, OC stocks have a slight positive effect on clinical performance measured by the cost weighted number of activities. In the narrow approach, a positive correlation could be detected if higher values were attached to the DRGs (diagnosisrelated groups) of complicated interventions and of treatment of serious diseases. The Hungarian study is part of a research conducted within the SPINTAN project (http://www.spintan.net/about-spintan/) on the impact of OC on hospital performance in three countries: Germany, Hungary, and England. The research teams in each country have attempted to use as much as possible a common methodology for both data definitions and statistical techniques. Investments in own-account OC are defined by them in terms of expenditures on personnel who generated this asset. Hospital performance is measured as an index of overall output based on activities undertaken by general (rather than specialised) hospitals; and the hospital production function is estimated including inputs and a number of common control variables.
In the study, the term "organisational capital" is used as adopted in the mainstream literature. OC is widely acknowledged as an important part of firm-specific knowledge assets, a great part of which is own account, produced by the employees. Investment in own-account OC could be measured by the compensation of employees in proportion to their working time spent on creating OC. According to the CHS approach (Corrado-Hulten-Sichel [2005] , [2009] ), only managers and other executives are engaged in generating OC, and 20% of their working time (valued by the compensation received) is used for this purpose. In the study of the OECD Directorate for Science, Technology and Industry (Squicciarini-Le Mouel [2012] ), a broader concept is suggested according to which employees in several nonmanagerial positions may also contribute -to varying degrees -to producing OC.
As it is widely cited, OC as an enterprise-specific intangible asset extends the production possibilities of the enterprise. In health care, it means that hospitals owning more OC than others can provide -with the same inputs -a higher volume of health services. OC is a special kind of intangible asset in the sense that it is not marketable. Some of its components can be acquired on the market, for example, in the form of employee training, but their majority is produced by the enterprise. As OC is firm specific, it does not have a separate market value; its value is imbedded in the value of the enterprise as a whole and can be estimated only by costs and expenditure on its acquisition.
The production of own-account OC is a secondary activity of the enterprise, which is presently not included in the macroeconomic aggregates. It is assumed that it is an activity without any capital and intermediate inputs, and the value of its output is equal to the payments to the employees engaged in the creation of OC. On the current accounts, one should make estimates on the creation of such assets both as a secondary productive activity of the enterprise concerned and as an investment on the use side. To measure the impact of OC on performance, the volume of its stocks HUNGARIAN STATISTICAL REVIEW, SPECIAL NUMBER 21 should be estimated. It is widely assumed that changes in the capital input are proportional to changes of stocks in constant prices when a geometric depreciation profile is applied. To estimate the value of stocks of assets with a PIM (Perpetual Inventory Model), long-term investment series are required, and one should make assumptions about the life cycle of the assets.
Data sources to measure OC and its impact
The hospital-level micro dataset of this analysis is compiled from various sources. In Hungary, there are abundant data at hospital level, collected for different purposes by various government agencies. Compilation of (especially economic) statistics is, in most cases, only a secondary way of using available data. Therefore, their contents and classifications are not tailored to the statistical needs. In addition, not all data collected are used regularly for administrative purposes, so a considerable number of primary data are not checked and corrected properly.
The main characteristics of inpatient care facilities financed by NHIF (National Health Insurance Fund) are presented in Table 1 . Table 1 Characteristics of inpatient care facilities (financed by NHIF) in Hungary, 2003 Hungary, , 2005 Hungary, , 2010 Hungary, , and 2013 Note. There are also some small size inpatient facilities (e.g. in cosmetic surgery) that are not financed by NHIF.
Source: HCSO and NHIF statistics.
As Table 2 shows, the vast majority of inpatient care facilities are owned by the government.
HUNGARIAN STATISTICAL REVIEW, SPECIAL NUMBER 21 To make a comparison, government-owned general hospitals are selected from all inpatient care facilities. General hospitals are such inpatient care facilities that have at least a department of surgery, gynaecology and general internal medicines. It should be noted that the selected hospitals do no constitute a random sample. They cover the total population of those general inpatient care providers whose all input data needed for the model are available and whose output can be measured by DRGs.
The Hungarian database consists of 58 general hospitals that were functioning in the whole period of 2010-2013. The database has been compiled from the following data sources:
Annual financial reports of budget institutions submitted to the State Treasury. As these very detailed reports are uniform and are prepared not just by health care providers but by all budget units, sometimes it is not clear what is the content of some of the categories used in the questionnaires, in the context of health care provision. (For instance, the questionnaire classifies positions in health sector such as standard posts in public administration, which are less relevant in health care provision.) Annual financial reports serve as a source not only for most of our input data but also for the production account of general government sector in the national accounts.
Statistical tables presented on the website of NHIF. They provide information, for example, on the size of hospitals (number of beds) as well as on the main composition and financing of their services. The sources of these tables are statistical reports on hospital beds and patient turnover and monthly reports prepared by the hospitals for NHIF on their inpatient care performance.
Data on activities by DRGs at hospital level received from NHIF. This source contains data on the number of cases, sum of DRG points, length of nursing days, mortality rate, etc.
Statistical data collected by the State Secretariat for Healthcare of the Ministry of Human Resources on employment and wages in the health sector and presented on its website.
Various statistical surveys conducted by the Hungarian Central Statistical Office to substitute missing values.
According to Hungarian legislation, all these data on hospitals are public. Tables 3 and 4 compare the main characteristics of Hungarian inpatient care facilities (financed by NHIF) with those of the selected hospitals. As the figures demonstrate, the hospitals included in our analysis cover about two thirds of all inpatient care facilities. To measure investment in own-account OC, data on employment and salaries by responsibility and position are required. The Hungarian data sources provide an opportunity to measure own-account OC both in a narrow and in a broad sense:
1. In the financial reports of budget units, the position of an employee is classified by three dimensions:
-level of education (primary, secondary, tertiary) needed to hold the position, -category of the position (whether it is a managerial/executive or a non-managerial position),
-type of duties of the position (principal, auxiliary, ancillary) within organisation.
It is worth noting that each budget unit has to report its employment figures in the same structure. This may facilitate the measurement of OC in other government activities as well. 
Measuring OC
The study measures own-account OC following two different approaches. According to the narrow title-based approach, it is assumed that only employees holding executive/managerial positions produce OC, whereas the premise behind the broad task-based approach is that organisational capabilities are not limited to managers. All employees may perform tasks by which OC is created to varying degrees, depending on the content of the task. To provide comparable and plausible size of the investment in and stocks of OC in the two approaches, it is assumed that if more employees are able to create OC, they will spend less time on doing it (mainly in parallel with the provision of health care).
In the title-based approach (see also O' Mahony-Beghelli-Stokes [2016] ), the CHS concept is strictly applied, and investment in own-account OC is measured as 20% of the compensation of managers, presuming that the same proportion of their working time is spent on management responsibilities. This concept distinguishes leading clinical professionals and general managers. In the task-based approach, by contrast, we make an assumption that doctors spend 9%, other health professionals 6% of their working time on creating OC. In some calculations, other employees have been included as well, supposing that they spend 2% of their working time on producing OC. These ratios are similar to the ones applied by Schulz-Beckmann [2016] in the German case study of the SPINTAN project.
In 2013, on average, 5% of the staff was employed in managerial/executive positions in the Hungarian inpatient care facilities; the corresponding figure for the selected hospitals was about 4.5%. These proportions refer to the hospitals as a whole, the number of managers and clinical executives in active care were not reported separately. In the selected hospitals, the percentage of doctors was 14.3% in the total number of employees in 2013, while the number of the qualified staff accounted for 51%. Table 6 presents the relevant numbers and proportions.
To estimate OC stocks, a simplified PIM has been applied. We estimated several versions with different depreciation rates that depend on the number of years during which the person creating OC is employed in the same hospital. The core estimates apply a depreciation rate of 40% for general managers and 30% for clinical executives. As far as the leading clinical professionals in Hungary are concerned, the latter rate may be too high if the frequency of voluntary separation is taken into account.
Investment time series in constant prices were calculated following the changes in the number of employees creating OC and the changes in their real wages (deflated by the GDP deflator). To estimate an opening stock at the beginning of 2010, the investment series were back-casted, assuming that in each hospital the average growth rate of OC in the 2010-2013 period was valid also for the previous years.
HUNGARIAN STATISTICAL REVIEW, SPECIAL NUMBER 21 Note. Here and in the tables hereafter, the deviations from 100.0 or from the total result from rounding. Source: Statistical reports on employment and wages in the health care sector. Concerning the size of OC stocks, there are considerable differences between the two approaches, which seem, at first glance, hardly acceptable. The OECD study (Squicciarini-Le Mouel [2012] ) estimates for the US at the national level an about twofold difference between occupations included in title-based and task-based approaches, but inpatient health care is an exception. Figure 4 in the OECD study (Squicciarini-Le Mouel [2012] p. 22.) shows that in the US, the largest difference between managers and other organisational occupations occurs in the health caretheir ratio may be even larger than the ones in our study. Nevertheless, the broad classification of occupations applied by hospitals in public Hungarian health statistics is not really appropriate to select the staff contributing to OC creation. If a more specified categorisation were available, the coverage of the staff engaged in OC generation could be restricted. In the title-based approach, OC stocks showed a sharp increase (on average, 35.3% per year) between 2010 and 2013, but, according to the task-based method, the growth was much more moderate, only 12.6% annually. The difference may be partly explained by the fact that the institutional reorganisation during the examined period could affect heavily the number of managers and less the coverage of the complete professional staff as such.
The volume levels of investment and stocks of OC are presented in Tables 8-10 . The figures compiled at hospital level have been adjusted to active care proportionally to the cost shares financed by health insurance. Note. The investment rate is 9% of the real compensation of medical doctors and 6% of that of other professional staff. PIM: the depreciation rate of OC stocks is 35%, using a geometric profile. Data on employment and earnings refer to the employees in active care.
Source: Own calculations based on the reports of the State Secretariat for Healthcare of the Ministry of Human Resources on employment and wages.
Measuring the impact of OC on hospital performance
As it is widely accepted, capital input is proportional to the volume of stocks. We measure the impact of OC on hospital performance with the correlation between OC stocks and hospital output. In the basic specification, hospital output has been measured by the case-mix index multiplied by the number of cases.
The core model specification is the following: INT refers to the stocks of own-account OC (both in the title-based and in the task-based approaches; in some title-based model variants, we distinguished clinical executives and general managers); nit Z are control variables (i.e. number of beds in active care, average length of stay in active care, age of patients over 70, share of females in the total number of patients, GDP per capita by counties, and unemployment rate by counties). Such as in the German model (Schulz-Beckmann [2016] ), the level of service output is measured by the product of multiplying the number of activities/cases and the case mix index of the hospital. This kind of output measure is correct mainly in a cross sectional analysis. However, any changes in the weights attached to various DRGs may distort the comparisons in time series. (The secondary output of own-account OC is not included in the specification.)
The general characteristics of our variables are the following:
The variables are specified in levels: the level of hospital performance is explained by the amount of labour input, other running costs and the services provided by own-account OC. (Control variables are expressed in various units of measurement.)
All inputs recorded in values have been deflated to 2010 price level. A GDP deflator has been applied for all variables.
While (DRG-based) output/performance figures refer to active care, input data are relevant to the total costs of the hospital. For instance, we know the number of managers of a health care institution, but we do not know the number of managers working in its active care. To eliminate such differences, we have divided the input figures proportionally, using the cost shares financed by NHIF. (NHIF reports how much was spent on financing active care, long-term care, outpatient care, etc. at hospital level.)
If variables are specified in levels, the size effect influences heavily the significance of the estimates. To counterbalance the size effect, all output and input variables have been normalised by the number of beds in regression analysis. Both the dependent variable and predictors (except control variables) have been divided by the number of beds in active care (or the number of DRG cases).
Output has been adjusted by the hospital mortality rate.
Results
In the following, we present the 2010-2013 results of our cross sectional and pooled data regression analyses.
Cross sectional regression analysis
Correlations between OC stocks and total clinical output. It is evident that OC stocks are strongly positively correlated with the clinical performance, indicating that larger hospitals having larger staff are providing a larger volume of care. In the 2010-2013 period, the Spearman coefficient of correlation was over 0.72 in the titlebased approach and over 0.95 in the task-based approach.
When the size effect was eliminated, and both OC stocks and output active care were normalised (divided by the number of activities/cases or by the number of beds), the results have been less clear-cut. Applying the task-based approach, we could detect a moderate, positive correlation between the volume of OC stocks and that of hospital output. Further investigations are required to find a conceptually justified way to separate the impact of labour input and that of own-account OC. In the title-based approach, no positive correlation could be detected between the volume of OC and that of hospital output. This is, however, not surprising in the Hungarian health care as it is widely known that the Hungarian DRG points underfinance the DRGs of complicated, serious interventions. To manage departments performing such interventions, more executive capabilities are required, but this is not recognised in the points by which the output is evaluated.
Correlation between OC stocks and clinical output measured with cases of complicated interventions and the treatment of serious diseases.
The distortion in the system of points used as weights to value clinical output may be a reason why no positive correlation can be found between OC stocks and clinical performance in the title-based approach. To eliminate this distortion, DRGs with more than two points have been selected, assuming that this set of activities covers the most complicated interventions and treatments of serious diseases. We refer to this subset of activities as complex cases and presume that they can be only treated in teamwork, in which usually executives are empowered to instruct team members. The organisation of such teamwork is considered part of the investment in OC.
To eliminate size effect, both OC stocks and the costs of performance have been normalised, divided by the number of DRGs (with over two points). In this version, the title-based OC indicates a moderate positive correlation with the selected performances. If the connection between complex activities and task-based OC is measured in a similar way, positive correlation can be proved only in that case when the figures are normalised by the number of beds in active care. Results of the regression model. To reveal the explanatory strength of predictors, first we have calculated pairwise the Pearson coefficients of correlations between clinical performance and explanatory variables. Two basic variants are presented in Table 13 . In variant A, all variables (except control variables) are normalised, divided by the number of DRGs (at hospital level). In variant B, the number of beds in active care is used to transform variables to a normalised form. As our dataset cannot be treated as a random sample, the results of the significance tests indicated in the correlation tables may be ignored (Wasserstein-Lazar [2016] ).
The results show that both labour input and material costs are significantly correlated with clinical performance normalised either by the number of activities/cases or by the number of beds. In variants A and B, not the same control variables proved to be significant. As already mentioned, if clinical performance is measured by the sum of all DRGs, weighted with the points as financed by the health insurance, the variable is not correlated with OC defined in a narrow sense. It indicates that the organisational work performed by executives and managers is not appreciated in the value fixed by the health insurance. Applying the broad, task-based definition for OC, significant correlation with clinical performance can be proved in each year. Howev-er, in this case the relatively strong correlation between labour input and OC can cause a problem. (The Pearson coefficients are between 0.518 and 0.601.) The cross sectional regression analysis shows similar findings. (See Tables 14  and 15.) HUNGARIAN STATISTICAL REVIEW, SPECIAL NUMBER 21 Table 14 Coefficients of the cross sectional regression analysis, [2010] [2011] [2012] [2013] (title-based OC stocks) 
Pooled data regression analysis
To increase the number of observations, regression analysis has been carried out using pooled data. We have focused only on the task-based OC. The coefficient of OC stocks is positive in both variants, but there is a significant difference in its levels. The impact of OC on hospital performance is larger in the case of the B variant (see Table 17 ), when the number of active beds has been used for normalisation.
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Summary and conclusions
This Hungarian case study measures own-account OC following two approaches. According to the narrow title-based approach, only employees being in executive/managerial positions produce OC, while the broad task-based approach assumes that all employees may perform tasks in course of which OC is created to different degrees, depending on the content of the task.
In order to provide a comparable and plausible size of OC in both approaches, it was assumed in the task-based approach that employees spend less time doing organisational work. In the title-based method, we have applied CHS recommendations and measured investment in own-account OC as 20% of the compensation of executives/managers. In the task-based approach, it was assumed that doctors spent 9%, other health professionals 6% of their working time on creating OC. These ratios, however, are not specific to Hungary because they are based on the corresponding German research (Schulz-Beckmann [2016] ).
Our database consists of 58 general hospitals having comparable data for the period of 2010-2013. Almost three quarters of the active care beds have belonged to these hospitals.
The research has first estimated OC stocks in both approaches, which showed considerable differences: in 2013, the OC stocks were nearly three times higher in the case of the task-based approach than in that of the other one. At the same time, the value of OC stocks came up to about 12% of the compensation of all employees in the selected hospitals.
After estimating OC stocks, we have analysed the impact of OC on the clinical performance of hospitals. Several cross sectional statistics have been compiled. In the task-based approach, we could identify a slight positive correlation between OC stocks and the overall clinical performance; however, no positive correlation could be found in the title-based approach. We assume that better results would be achieved, if the clinical performance variable put more value on DRGs of complicated interventions and the treatment of serious diseases. Measuring clinical performance with DRGs over two points, a moderate positive correlation could be found between OC stocks and clinical performance.
